CHAPTER 51 

Palpation and Percussion 
of the Abdomen 


KEY TEACHING POINTS 

Palpability of the liver depends more on its consistency than size. Firmer livers 
are easier to palpate. A firm liver increases probability of cirrhosis. 

A palpable spleen is diagnostically helpful in several settings: it increases the probabil¬ 
ity of malaria in febrile returning travelers, of hepatocellular disease in patients with 
jaundice, and of hematologic disease in patients with prolonged unexplained fevers. 
In patients with jaundice, a palpable gallbladder increases probability of extrahe- 
patic obstruction (Courvoisier sign), from either malignant or benign causes. 

In patients with increased abdominal girth, two findings increase probability 
of ascites: a positive fluid wave and presence of edema. Two finding decrease 
probability of ascites: flank tympany and absence of edema. 

An expansile pulsating epigastric mass increases probability of an abdominal 
aortic aneurysm. Nonetheless, many patients with aneurysms lack this finding, 
especially if their abdominal girth is large or the aneurysm is small. 


I. INTRODUCTORY COMMENTS ON 
TECHNIQUE 

Palpation of the abdomen may reveal abnormal tenderness, tumors, hernias, aneu¬ 
rysms, or organomegaly (i.e., of the liver, spleen, or gallbladder). To help the patient 
relax and to minimize pain during palpation, experienced clinicians recommend 
that the clinician’s hands should be warm, the technique soft and gentle, and the 
expected tender areas palpated last. Other maneuvers designed to help the patient 
relax include drawing up the patient’s knees, encouraging deep breathing, or engag¬ 
ing the patient in conversation. 

In the days before clinical imaging, palpation of a relaxed abdomen was so essen¬ 
tial that patients with tense abdominal muscles were often reexamined after immer¬ 
sion in a hot bath or after anesthesia had been induced with ether or chloroform, to 
determine whether an abnormality was present or not . 1 


II. LIVER 

A. LIVER SPAN 

I. THE FINDING 

The liver span is the distance in centimeters between the upper border of the 
liver in the right midclavicular line (as determined by percussion, i.e., where lung 
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resonance changes to liver dullness) and the lower border (as determined by either 
percussion or palpation). Clinicians have been measuring the liver span ever since 
Piorry introduced topographic percussion in 1828, 2 although after introduction of 
the x-ray it became apparent that the estimated span often differed from the actual 
span, leading most clinicians to adopt the view that the percussed liver span was 
just an index of liver size, not a precise measurement.' 

2. CLINICAL SIGNIFICANCE 

The clinician’s assessment of liver span usually underestimates the actual value. 
Clinicians place the upper border too low (2 to 5 cm) 4,3 and lower border too high (more 
than 2 cm in approximately half of patients),*’ 6 except in patients with chronic obstruc¬ 
tive lung disease, in whom the error with the top border is less. -4 The liver span is the 
same whether the patient is percussed during quiet respirations or full held expiration. 7 

Nonetheless, most studies of liver percussion make two points: (1) the estimated 
span does correlate modestly with actual span, as determined by ultrasonography 
or scintigraphy (r = 0.6 to 0.7). 3 ’ 5 ’ 6,8 This correlation is much better in patients 
with diseased livers than with healthy livers. 3,8 (2) The percussed liver span is very 
dependent on the clinician’s technique, and consequently, one clinician’s “nor¬ 
mal liver span” is not the same as another’s. The heavier the clinician’s percussion 
stroke, the smaller the measured span and the greater the error in underestimating 
the actual liver size (see also Chapter 29).'*’' This explains why published estimates 
of the “normal liver span” range from as low as 6 cm to as high as 15 cm* 6 ’ 10 '! 2 
and why experienced clinicians, each examining the same patient, differ in their 
estimate of the patient’s span, on average , by 8 cm. 13 

These comments imply that each clinician could determine his or her own “nor¬ 
mal liver span,” based on examination of hundreds of healthy persons, and then use 
this span as a benchmark to indicate whether a patient’s span is abnormally large or 
not. Nonetheless, two studies applying a standardized percussion technique failed to 
accurately detect hepatomegaly (likelihood ratio [LR] not significant; EBM Box 51.1). 

B. PALPABLE LIVER EDGE 

1. THE FINDING 

To palpate the liver edge, the clinician begins by gently palpating the patient’s right 
lower quadrant. As the patient breathes in and out, the clinician moves the palpat¬ 
ing hand upward 1 to 2 cm at a time, at each location searching for a liver edge that 
moves down during inspiration and strikes the clinician’s fingers. After the edge is 
located, the clinician should note its consistency (a cirrhotic liver is firmer than a 
healthy one) 8 and whether the edge has any irregularities or masses. 28 

Anatomically the normal liver extends on average 5 cm below the right costal 
margin at the midclavicular line. 5 

2. CLINICAL SIGNIFICANCE 

A. DETECTION OF HEPATOMEGALY 

If clinicians palpate what they believe is the patient’s liver edge extending below 
the costal margin, they are virtually always correct (LR = 233.7; see EBM Box 
51.1). Nonetheless, the distance between the liver edge and costal margin correlates 
poorly with overall liver size, and the finding of a palpable liver edge is an unreliable 
sign of hepatomegaly (LR is only 1.9; see EBM Box 51.1). Moreover, approximately 


* The normal upper limit for the cephalocaudad dimension of the liver on ultrasonography, 
from its lower border in the midclavicular line to its upper margin with the lung, is 13 cm. 9 
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EBM BOX 51.1 


Detection of Enlarged Liver and Spleen 





Likelihood Ratio 4 

Finding 

Sensitivity 

Specificity 

if Finding Is 



(Reference 

(%) 

(%) 

Present 

Absent 

Liver 

Percussion Span >10 cm in 

MCL 




Detecting enlarged liver 6,14 

61-92 

30-43 

NS 

NS 

Palpable Liver 

Detecting liver edge below 

48 

100 

233.7 

0.5 

costal margin 15 

Detecting enlarged liv- 

39-71 

56-85 

1.9 

0.6 

er 14, 16-18 





Spleen 

Palpable Spleen 

Detecting enlarged 

18-78 

89-99 

8.5 

0.5 

spleen 16,17,19 ' 26 





Splenic Percussion Signs 

Detecting enlarged 





spleen 20,21,25 ' 27 





Spleen percussion sign 

25-85 

32-94 

1.7 

0.7 

Nixon method 

25-66 

68-95 

2.0 

0.7 

Traube space dullness 

11-76 

63-95 

2.1 

0.8 


’Diagnostic standard: for enlarged liver, liver enlarged by scintigraphy, 16,18 craniocaudal span > 13 cm by 
ultrasonography 6,14 or postmortem weight of liver >2000 g; 17 for enlarged spleen, spleen enlarged by 
ultrasonography, 21,24 ' 27 scintigraphy, 16,19,20,22 or postmortem weight >200 g 17 or >250 g. 23 
♦Definition of findings: for percussed liver span, using light percussion technique; for splenic 
percussion signs, see the text. 

♦Likelihood ratio (LR) if finding present = positive LR; LR if finding absent = negative LR. 

MCL, Midclavicular line; NS, not significant. 

Click here to access calculator 


DETECTION OF ENLARGED LIVER AND SPLEEN 

Probability 


Decrease 
-45% -30% -15% 


Increase 

+15% +30% +45% 


LRs 



LRs 


Absence of palpable spleen, 
arguing against enlarged spleen 

Absence of palpable liver, 
arguing against enlarged liver 


Palpable spleen, detecting 
enlarged spleen 

Traube space dullness, 
detecting enlarged spleen 

Nixon percussion method positive, 
detecting enlarged spleen 

Palpable liver, detecting enlarged liver 
Splenic percussion sign positive, 
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half of livers that extend below the costal margin are not palpable. 8,15 The consis¬ 
tency of the liver parenchyma probably determines in part whether a liver is pah 
pable, because in patients with cirrhosis, whose livers are smaller but firmer than 
normal, the liver’s edge is palpable 95% of the time. 8 


B. PALPABLE LIVER AND OTHER DISORDERS 

In patients with chronic liver disease a few findings modestly increase the prob¬ 
ability of cirrhosis: enlarged palpable liver edge (LR = 2.3; EBM Box 51.2), pal¬ 
pable liver in the epigastrium (LR = 2.7), and a liver edge that is unusually firm 
(LR = 3.3). In patients with jaundice the findings of a palpable liver and liver 
tenderness are unhelpful, both appearing equally often in patients with hepatocel¬ 
lular disease (i.e., nonobstructive jaundice) as in those with obstructive jaundice 
(LR not significant; see Chapter 8). In patients with lymphadenopathy the finding 
of palpable liver fails to distinguish those with serious infections and malignancies 
from those with benign self-limited disorders (LR not significant; see Chapter 27). 

The clinician’s assessment of stiffness or firmness of the liver, determined by 
palpation, correlates very well with noninvasive measures of liver fibrosis, such as 
ultrasound-based elastrography. 5 5 


Q 


Palpation of Liver and Spleen in Various Disorders 


Finding 

(Reference) 

Sensitivity 

(%) 

Specificity 

(%) 

Likelihood Ratio 
if Finding Is 

Present 

Absent 

Liver 





Enlarged palpable liver in 
patients with chronic 
liver disease, detecting 
cirrhosis 29 ' 36 

31-96 

20-96 

2.3 

0.6 

Palpable liver in epigastrium 
in patients with chronic 
liver disease, detecting cir¬ 
rhosis 34,36 

50-86 

68-88 

2.7 

0.3 

Liver edge firm to palpation 
in patients with chronic 
liver disease, detecting cir¬ 
rhosis 30,33,37 

71-78 

71-90 

3.3 

0.4 

Palpable liver in patients with 
jaundice, detecting hepato¬ 
cellular disease (nonobstruc¬ 
tive jaundice) 38, 39 

71-83 

15-17 

NS 

NS 

Liver tenderness in patients 
with jaundice, detecting 
hepatocellular disease (non¬ 
obstructive jaundice) 38,39 

37-38 

70-78 

NS 

NS 

Palpable liver in patients 
with lymphadenopathy, de¬ 
tecting serious disease 40,41 

14-16 

86-89 

NS 

NS 
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EBM BOX 51.2 


Palpation of Liver and Spleen in Various 
Disorders — cont’d 



Finding 

(Reference) 

Sensitivity 

(%) 

Specificity 

(%) 

Likelihood Ratio T 
if Finding Is 

Present Absent 

Spleen 





Palpable spleen in returning 
travelers with fever, detect¬ 
ing malaria 42 ' 44 

19-25 

95-98 

6.5 

0.8 

Palpable spleen in patients 
with jaundice, detecting 
hepatocellular disease (non¬ 
obstructive jaundice) 38,39 

29-47 

83-90 

2.9 

0.7 

Palpable spleen in patients 
with chronic liver disease, 
detecting cirrhosis 30 ' 36,45 ' 48 

5-85 

35-100 

2.5 

0.8 

Palpable spleen in patients 
with lymphadenopathy, de¬ 
tecting serious disease 40,41,49 

5-10 

92-96 

NS 

NS 

Palpable spleen in patients 
with fever of unknown 
origin, predicting 
diagnostic bone marrow 
examination 50 ' 52 

35-53 

82-89 

2.9 

0.7 


’Diagnostic standard: for nonobstructive (vs. obstructive) jaundice, needle biopsy of liver, surgical 
exploration, or autopsy; for cirrhosis, needle biopsy of liver (see Chapter 8); for serious disease (in 
patients with lymphadenopathy), see Chapter 27, 

f Likelihood ratio (LR) if finding present = positive LR; LR if finding absent = negative LR. 

/VICL, Midclavicular line; NS, not significant. 

Click here to access calculator 


PALPATION OF LIVER AND SPLEEN IN VARIOUS DISORDERS 

Probability 

Decrease Increase 

-45% -30% -15% +15% +30% +45% 


LRs 


0.1 

i 


0.2 

i 


0.5 

. i i 


1 


10 
jj_ 


LRs 


Absence of palpable liver in 
epigastrium arguing against 
cirrhosis if chronic liver disease 
Absence of firm liver edge, 
arguing against cirrhosis if 
chronic liver disease 


Palpable spleen, detecting malaria 
in returning traveler with fever 

Liver edge firm, detecting cirrhosis if 
chronic liver disease 

Palpable spleen, detecting 
hepatocellular disease if jaundice 

Palpable spleen, predicting diagnostic 
bone marrow examination if fever 
of unknown origin 
Palpable spleen, detecting cirrhosis if 
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C. AUSCULTATORY PERCUSSION—SCRATCH TEST 

1. THE FINDING 

Auscultatory percussion (see also Chapter 29) is frequently used to locate the 
lower border of the liver. According to traditional teachings, the moment the 
clinician’s percussing digit crosses the border of the liver and begins to strike 
abdominal wall over the liver, the sound heard through the stethoscope becomes 
louder. 

Nonetheless, the lack of consensus on the proper technique of locating the 
liver will quickly discourage the serious student of auscultatory percussion. 
Various experts recommend placing the stethoscope on the xiphoid, 4,34 near the 
umbilicus, 55 superior to 56 or at the costal margin, 57 at four separate positions over 
the liver, 38 or above the suspected center. 59 According to various authorities, the 
clinician should percuss with a finger and pleximeter, 59 a finger alone, 56 a bristle 
brush, 58 or a corrugated rod. 38 The direction of the stroke should be circular, 1 
centripetal, 59 centrifugal,^ left to right, 57 or always in a longitudinal axis and 
toward the liver. 4,36 

2. CLINICAL SIGNIFICANCE 

The evidence supporting auscultatory percussion of the liver is mixed and meager. 
Only one study supports the technique, showing that 78% of estimates of the lower 
border are within 2 cm of the actual border (by ultrasonography), compared with 
44% for conventional percussion and palpation. 3 ' 1 Another study showed that pah 
pation of the liver was more accurate than auscultatory percussion. 4 A third study 
showed that there was no correlation whatsoever between the distance of the liver 
edge below the costal margin, located by auscultatory percussion, and the actual 
distance (by ultrasonography) for any of 11 different examiners. 54 

D. PULSATILE LIVER 

The finding of a pulsatile liver has been described in tricuspid regurgitation with 
high pulmonary pressures (see Chapter 46) and constrictive pericarditis. 60,61 In 
patients with the holosystolic murmur of tricuspid regurgitation, the finding of a 
pulsatile liver increases the probability that the regurgitation is moderate to severe 
(LR = 6.5; see EBM Box 46.1). 


III. THE SPLEEN 

A. PALPABLE SPLEEN 

1. THE FINDING 

Experts recommend many different ways to palpate the spleen: some palpate from 
the patient’s right side and others from the patient’s left side (curling the fingers 
over the costal margin to “hook” the spleen edge); some position the patient 
supine, others position the patient supine with the patient’s left fist under his or 
her left posterior chest, and still others position the patient in the right lateral 
decubitus position. One study comparing the different positions found all three to 
be equivalent 21 ; the approach clinicians use probably depends most on personal 
preference. 

2. CLINICAL SIGNIFICANCE 

A. DETECTION OF SPLENOMEGALY 

EBM Box 51.1 indicates that the finding of a palpable spleen increases greatly the prob¬ 
ability of splenomegaly (LR = 8.5; see EBM Box 51.1). Although many enlarged spleens 
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are not palpable (sensitivity is only 18% to 78%), virtually all massively enlarged spleens 
(i.e., weight >1 kg or scintigraphic span >22 cm) are detectable by palpation. 23,62 

B. ETIOLOGY OF SPLENOMEGALY 

The common causes of splenomegaly are hepatic disease (i.e., portal hypertension), 
hematologic disorders (e.g., leukemias, lymphomas, myelofibrosis), infectious dis¬ 
ease (e.g., human immunodeficiency virus [HIV] infection), and primary splenic 
disorders (e.g., splenic infarction or hematoma). 63,64 The presence of left upper 
quadrant tenderness and pain increases the probability of a primary splenic disor¬ 
der or hematologic disorder. 3 Associated lymphadenopathy practically excludes 
hepatic disease and points to one of the other disorders (LR = 0.04). 64 The finding 
of a palpable liver increases probability of underlying hepatic cause of splenomegaly 
(LR = 2.7), and the finding of massive splenomegaly (i.e., spleen extends to level of 
umbilicus) increases the probability of underlying hematologic disease (LR = 2.1). 64 

C. PALPABLE SPLEEN AND OTHER DISORDERS 

In returning travelers from tropical countries who are febrile, the finding of a palpa¬ 
ble spleen significantly increases the probability of malaria (LR = 6.5; see EBM Box 
51.2). Inpatients with jaundice the palpable spleen modestly increases probability of 
hepatocellular disease (i.e., nonobstructive jaundice, LR = 2.9; see Chapter 8), and 
in patients with chronic liver disease it increases probability of cirrhosis (LR = 2.5). 

In patients with lymphadenopathy a palpable spleen is found just as often in patients 
with serious infections and malignancies as in those with benign, self-limited disor¬ 
ders (LR not significant; see Chapter 27). In patients with fever of unknown origin 
(i.e., unexplained fever lasting more than 3 weeks), the finding of a palpable spleen 
increases probability that a bone marrow biopsy will be diagnostic (LR = 2.9). 

B. SPLENIC PERCUSSION SIGNS 

I. THE FINDINGS 

There are three commonly used splenic percussion signs: 

A. SPLEEN PERCUSSION SIGN 

Castell described this sign in 1967, 11 finding it a useful way to measure splenic size 
in patients with infectious mononucleosis. The clinician percusses the lowest left 
intercostal space in the anterior axillary line (usually the eighth or ninth); if the 
percussion note in this location, usually resonant, becomes dull with a full inspira¬ 
tion, the test is positive. Since Castell’s original description, other investigators 
have regarded any dullness at this location as a positive response (i.e., whether 
during inspiration or expiration). 

B. NIXON METHOD 

Nixon described this sign in 1954, 65 finding it accurate in his experience of 60 splenic 
aspiration biopsies. The patient is positioned in the right lateral decubitus position, and 
the clinician percusses from the lower level of pulmonary resonance in the posterior 
axillary line downwards obliquely to the lower midanterior costal margin. The test is 
positive if the border of dullness on this line lies more than 8 cm from the costal margin. 

C. TRAUBE SPACE DULLNESS 

Traube space is the triangular space, normally tympanic, that is over the left lower ante¬ 
rior part of the chest. Its upper border is marked by the limits of cardiac dullness (usually 
the sixth rib), its lower border is the costal margin, and its lateral border is the anterior 
axillary line. Although Traube suggested that dullness in this space was a sign of pleural 
effusion, 66 Parrino in 1987 suggested that it could be a sign of splenic enlargement. 6 ' 
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2. CLINICAL SIGNIFICANCE 

Positive percussion signs are much less convincing than palpation (positive LRs = 
1.7 to 2.1; see EBM Box 51.1). Traube space dullness becomes even less accurate in 
overweight patients or those who have recently eaten. 68 


IV. GALLBLADDER: COURVOISIER SIGN 

A. THE FINDING 

Courvoisier sign is a palpable nontender gallbladder in a patient with jaundice , a finding 
that has been traditionally associated with malignant obstruction of the biliary system. 
Many textbooks call the sign Courvoisier law, as if the positive result were pathog¬ 
nomonic of malignancy, although the Swiss surgeon Courvoisier originally presented 
the finding in 1890 as only an interesting observation. 69 Writing in a monograph on 
biliary tract disorders, he stated that, among 187 patients with jaundice and common 
duct obstruction, a dilated gallbladder was found in only 20% of patients with stones, 
compared with 92% of patients having other disorders, mostly malignancy.' 0 

B. CLINICAL SIGNIFICANCE 

Summarizing the information about Courvoisier sign is difficult because various 
authors define the sign differently. Some apply it to patients without jaundice (clearly 
not what Courvoisier intended) 71 ; others define the positive sign as any palpable gall¬ 
bladder, tender or nontender (some patients with cholecystitis have tender enlarged 
gallbladders)' 2 "' 4 ; and still others expand the positive sign to include a dilated gall¬ 
bladder discovered during surgery, clinical imaging, or even autopsy. 75 

Restricting analysis to those studies defining the positive sign as a palpable 
gallbladder in a jaundice patient, EBM Box 51.3 indicates that Courvoisier sign 
is pathognomonic for extrahepatic obstruction of the biliary system (i.e., stones or 
malignancy, LR = 26; i.e., not hepatocellular jaundice). However, among patients 
with biliary obstruction, the sign increases probability only modestly for malig¬ 
nancy and against stones (LR = 2.6). In one series of 86 hospitalized patients with 
distended gallbladders (as detected by computed tomography or at laparotomy, only 
46 (53%) were palpable at the bedside: 83% had a malignant cause of the obstruc¬ 
tion and 17% a benign one. 86 

Consequently, if there is a “law” to the Courvoisier sign, it is that the palpable 
gallbladder in a jaundiced patient indicates extrahepatic obstruction, not that the 
obstruction is necessarily caused by malignancy. 

C. PATHOGENESIS 

Courvoisier original hypothesis—that the gallbladder of choledocholithiasis fails 
to dilate because its walls are fibrotic from chronic cholecystitis—is probably incor¬ 
rect because experiments with gallbladders of jaundiced patients show that both 
dilated and nondilated gallbladders have similar wall stiffness. 8 ' Instead, patients 
with dilated gallbladders differ from patients without dilated gallbladders in two 
important ways: Dilated gallbladders are associated with much higher operative 
intraductal pressures and longer duration of jaundice. 

The relationship between duration of jaundice and dilation of gallbladder 
explains why Courvoisier’s original findings are different from the studies in 
EBM Box 51.3. When analysis is restricted to just those patients with extra¬ 
hepatic obstruction, the sensitivity of the dilated gallbladder in malignant 
obstruction today (25% to 55%) is lower than it was for Courvoisier (i.e., 92%) 
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Q 


EBM BOX 51.3 


Palpation of Gallbladder, Bladder, and Aorta 


Finding 


Sensitivity Specificity 


Likelihood Ratio 
if Finding Is 


(Reference) 

(%) 

(%) 

Present 

Absent 

Qall Bladder 

Palpable Qallbladder 

Detecting obstructed bile 

31 

99 

26.0 

0.7 

ducts in patients with 
jaundice 38 

Detecting malignant obstruc- 

26-55 

83-90 

2.6 

0.7 


tion in patients with ob¬ 
structive jaundice 38,71,73,76 

Bladder 

Palpable Bladder 

Detecting >400 mL urine in 
bladder 77 


82 


56 


1.9 


0.3 


Aorta 

Expansile Pulsating Epigastric Mass 

Detecting abdominal aortic 22-68 
aneurysm (AAA) 78 ' 85 


75-99 


8.0 


0.6 


’Diagnostic standard: for obstructive jaundice and malignant obstruction, needle biopsy of 
liver, surgical exploration, or autopsy; for >400 mL urine in bladder, bladder ultrasound; 77 for 
abdominal aortic aneurysm, ultrasonography revealing focal dilation of infrarenal aorta >3 cm in 
diameter, 79,80,82 ' 85 >4 cm in diameter 81 or > 1.5 cm larger than proximal aorta. 78 
^Likelihood ratio (LR) if finding present = positive LR; LR if finding absent = negative LR. 

NS, Not significant. 

Click here to access calculator 


PALPATION OF GALLBLADDER, BLADDER, AND AORTA 


Probability 

Decrease Increase 


LRs 



LRs 


Absence of palpable bladder, 
arguing against >400 mL in bladder 


Palpable gallbladder, detecting 
obstructive jaundice 


Absence of expansile pulsating epigastric 
mass, arguing against AAA 


Expansile pulsating epigastric 
mass, detecting AAA 


Palpable gallbladder, detecting 
malignancy if jaundice 
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(although the specificity is similar at 80% to 90%). The reduced sensitivity may 
simply reflect that patients with malignant obstruction today, compared with 
those from a century ago, are diagnosed more quickly using clinical imaging, 
before pressures increase enough to enlarge the gallbladder greatly. 


V. BLADDER VOLUME 

For more than a century clinicians have investigated percussing the suprapubic 
area to detect bladder volume; most studies revealing that the bladder volume 
must be approximately 400 to 600 mL before dullness reliably appears. 88 Although 
the extent of dullness above the symphysis pubis does correlate with bladder vol¬ 
ume, 88 ’ 89 overall the sign is unreliable because the results vary tremendously among 
individual patients and because many patients have inexplicable dullness of the 
lower abdomen, even without bladder distention. 2,88 

There are few studies of palpation of the bladder. One study has demonstrated 
that the absence of a palpable bladder in the suprapubic area decreases the probabil¬ 
ity of bladder volumes > 400 mL 7 ' (LR = 0.3; see EBM Box 51.3). 


VI. ASCITES 

A. THE FINDINGS 

In supine patients with ascites, peritoneal fluid gravitates to the flanks and air-filled 
intestines float to occupy the periumbilical space. This distribution of fluid and air 
causes four characteristic signs of ascites: (1) Bulging flanks; (2) flank dullness. Flank 
dullness is positive if there is a horizontal border between dullness in the flank area 
and resonance (or tympany) in the periumbilical area. (3) Shifting dullness. Shifting 
dullness describes flank dullness that shifts as the patient changes position, usually by 
rolling on to one side. The sign is based on the principle that air-filled loops of intes¬ 
tine, floating on peritoneal fluid, move to the uppermost position in the abdomen. In 
a patient with a positive response, the border between resonance and dullness shifts 
away from the side that is most dependent. To be positive, the shifting border should 
remain horizontal. (4) Fluid wave. To elicit the fluid wave, the clinician places one 
hand against the lateral wall of the abdomen and uses the other hand to tap firmly on 
the opposite lateral wall. In the positive response the tap generates a wave that is trans¬ 
mitted through the abdomen and felt as a sudden shock by the other hand. Because 
a false-positive response may result from waves travelling through the subcutaneous 
tissue of the anterior abdominal wall, the clinician should always use the patient’s 
hand or that of an assistant to apply firm pressure against the anterior abdominal wall. 

In addition to these four signs, most patients with ascites also have edema, from 
hypoalbuminemia and the weight of the peritoneal fluid compressing the veins to 
the legs. 90 

B. PATHOGENESIS 

In experiments with cadavers performed a century ago, Muller showed that 1000 mL 
of fluid injected into the peritoneal space was undetectable by physical examination 
(i.e., flank or shifting dullness), 1500 mL resulted in some flank dullness, and 2000 
mL was the smallest volume to cause shifting dullness. 88 The living abdominal wall 
is probably more elastic than the cadaver’s, and it is likely that the careful clinician 
can detect smaller amounts of ascites in patients, but one small study of healthy vol¬ 
unteers still showed that injection of 500 to 1100 mL of fluid was necessary before 
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shifting dullness appeared. 91 A significant cause of false-positive flank dullness or 
shitting dullness is accumulation of fluid within loops of the colon. 91,92 This condi¬ 
tion, called pseudoascites in the days before clinical imaging, 92 typically occurred in 
patients with diarrheal illnesses. 

C. CLINICAL SIGNIFICANCE 

In patients with abdominal distention the findings increasing probability of ascites the 
most are the positive fluid wave (LR = 5; EBM Box 5 1.4) and presence of edema (LR 
= 3.8). The findings decreasing probability of ascites the most are absence of edema 
(LR = 0.2) and absence of flank dullness (LR = 0.3). Shifting dullness shifts prob¬ 
ability of ascites modestly upward when present (LR = 2.3) and modestly downward 
when absent (LR = 0.4). Bindings having relatively little diagnostic value are positive 
flank dullness, positive bulging flanks, and negative fluid wave. The finding of a flat or 
everted umbilicus was also diagnostically unhelpful in one study. 94 


EBM BOX 51.4 


Finding 
(Reference ) 

Sensitivity 

(%) 

Specificity 

(%) 

Likelihood Ratio 
if Finding Is 

Present Absent 

Inspection 





Bulging flanks 93 ' 95 

73-93 

44-70 

1.9 

0.4 

Edema 94 

87 

77 

3.8 

0.2 

Palpation and Percussion 




Blank dullness 93,94 

80-94 

29-69 

NS 

0.3 

Shifting dullness 93 ' 95 

60-87 

56-90 

2.3 

0.4 

Lluid wave 93 ' 95 

50-80 

82-92 

5.0 

0.5 


*Diagnostic standard: for ascites, peritoneal fluid by ultrasonography. 

"^Definition of findings: for shifting dullness, border between resonance and dullness “shifts" when 
patient rolls from supine to left lateral decubitus position or right lateral decubitus position; Cattau 
required a shift in both positions, 93 Simel in only one of two positions, 94 and Cummings used only 
the right lateral decubitus position at 45 degrees and required a shift > I cm. 95 
^Likelihood ratio (LR) if finding present = positive LR; LR if finding absent = negative LR. 

NS, Not significant. 

Click here to access calculator 


LRs 


ASCITES 

Probability 


Decrease 


Increase 


Absence of shifting dullness 



LRs 
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Auscultatory percussion also has been recommended to detect ascites, 96 ' 98 
although only the puddle sign (auscultatory percussion of the prone patient) has 
been formally tested, 93 ' 94 proving to be diagnostically unhelpful. 


VII. ABDOMINAL AORTIC ANEURYSM 

A. INTRODUCTION 

Abdominal aortic aneurysm is a focal ballooning of the infrarenal abdominal aorta, 
traditionally defined as a diameter greater than 3 to 4 cm. It is a disorder of elderly 
patients, affecting 1% to 2% of patients over the age of 50. 99,100 Abdominal aortic 
aneurysms tend to enlarge slowly, but some rupture catastrophically with an overall 
mortality of up to 90%. 101 

B. THE FINDING 

Because the normal aorta bifurcates at the level of the umbilicus, palpable aortic 
aneurysms usually are found in the epigastrium or left upper quadrant. The clinician 
should place one hand on each side of the aorta and measure its diameter, subtract¬ 
ing the estimated thickness of two layers of skin and subcutaneous tissue. Most stud¬ 
ies do not specifically define the positive finding (instead stating simply the positive 
finding is “aortic aneurysm present by palpation”), although others define it as an 
estimated diameter greater than 3 cm using the previously described method. 79 

Importantly, an aortic aneurysm pushes the two hands apart, a finding called 
expansile pulsation. 102 Other prominent epigastric pulsations sometimes occur in 
patients with thin abdomens or in those with epigastric masses overlying the normal 
aorta, but unless these pulsations are expansile, they do not indicate an aneurysm. 

C. CLINICAL SIGNIFICANCE 

According to EBM Box 51.3 the finding of a palpable epigastric pulsation suggestive 
of aneurysm increases probability that one is present (LR = 8; see EBM Box 51.3). 
In contrast, the absence of this finding is much less helpful (LR is only 0.6), simply 
because the sensitivity for the finding is as low as 22% (i.e., up to 78% of patients 
with aneurysms lack a prominent pulsation). 

The two most important variables governing whether an aneurysm is palpable are 
the size of the aneurysm and the girth of the patient’s abdomen. Aneurysms between 
3 and 5 cm in diameter are difficult to detect, and if aneurysm is instead defined as 
a focal bulging more than 5 cm in diameter—the diameter usually indicating surgi¬ 
cal repair—the sensitivity of bedside examination increases to more than 80% in 
almost all series.' 9,100,103 Aneurysms are also more difficult to detect in patients with 
larger abdominal girths. 78,79 ’ 103,104 After restricting the analysis to just patients with 
abdominal girth of less than 100 cm (measured at the umbilicus) 78,79 or to patients 
in whom the clinician can palpate the aorta, 79,104,105 the sensitivity of the examina¬ 
tion exceeds 88% in all studies. These results indicate that the negative examination 
significantly decreases probability of an aneurysm of more than 5 cm in diameter, 
especially if the patient has a girth of less than 100 cm or has a palpable aorta. 

The most common cause for a false-positive examination is an abnormally tor¬ 
tuous aorta. 106,10 ' Rare causes are a horseshoe kidney, intra-abdominal tumor, or 
paraaortic adenopathy. 106,10 ' 

The references for this chapter can be found on www.expertconsult.com. 
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